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N62269.AR.000536
NAWC WARMINSTER

5090.3a
TETRA TECH NUS, INC.
600 Clark Avenue, Suite 3 • King of Prussia, PA 19406-1433
(610) 491-9688. FAX (610) 491-9645. www.tetratech.com

C-51-10-8-79

October 30, 1998

Project Number /
Mr. Lonnie Monaco
Naval facilities Engineering Command (NAVFACENGCOM)
Northern Division
Environmental Contracts Division
10 industrial Highway
Lester, Pennsylvania 19113

Reference:

SUbject:

CLEAN contract No. N624272-D-1298
Contract Tack Order (CTO) No. 252

Verification Sample Analysis Results for Removal Activities Area A Site 3
Naval Air Warfare Center (NAWC) Warminster, Pennsylvania

Dear Mr. Monaco:

This letter summarizes the results of the Tetra Tech NUS (TtNUS) post-excavation sampling and analysis
preformed at the subject site. Six samples were collected from excavation 3A on October 23,1998 after
the completion of the excavation by the Navy RAC (Foster Wheeler). Samples were collected from the
excavation side and endwalls on 15 foot centers. Sample locations and descriptions are presented in
Attachment 1.

All samples were analyzed for Anthracene, Benzo (a) anthracene, Benzo (a) pyrene, and Fluoranthene.
The data has not undergone full data validation review. The laboratory analytical results can be found in
Attachment 2. The analytical results were compared to the Preliminary Remediation Goals (PRG)
established for the site [Anthracene (540 ug/kg), Benzo (a) anthracene (2,300 ug/kg), Benzo (a) pyrene
(2,500 ug/kg) and Fluoranthene (5,000 ug/kg)]. The results were also statistically evaluated to calculate
the Upper 95% Confidence Level concentration (UCL) for each compound. The calculated UCLs were
compared to compound specific PRGs as outlined in the Verification Sampling and Analysis Plan (VSAP).
The results of the statistical evaluation are presented in Attachment 3.

A review of the data indicates:

• The PRGs for all four compounds were exceeded in two samples (VS-3A-04S and VS-3A­
05S). These samples were collected along the northern endwall and northeastern sidewall of
the excavation toward the Jacksonville Road side of the excavation. The samples were taken
from one foot BGS. Sample VS-3A-04S consisted of a red-brown sandy silt with rock
fragments and organic material. A large portion of the northern end wall contained asphalt
chunks. Sample VS-3A-05S consisted of red-brown sandy silt with traces of clay. There were
no traces of asphalt along the northeastern sidewall of the excavation.

• No PRGs were exceeded in the remaining four samples.

• The UCLs for Anthracene (573,000 ug/kg), Benzo (a) anthracene (138,000 ug/kg), Benzo (a)
pyrene (64,200 ug/kg), and Fluoranthene (610,000 ug/kg) exceeded the PRGs.



'C-51-10-8-79
Mr. Lonnie Monaco
Naval facilities Engineering Command (NAVFACENGCOM)
October 30, 1998 - Page 2

Recommendations

The use of the UCL to determine attainment of clean-up goals may not be appropriate. The relatively low
number of samples is not conducive to meaningful statistical evaluation. It is recommended that further
evaluation be limited to the comparison of sample analytical results to the PRGs.

Based on the findings of the verification sampling and the above evaluation it is recommended that the
Navy further excavate the northern end wall and northeastern corner of the excavation in the areas of
sample numbers VS-3A-04S and VS-3A-05S. The excavation should be continued in a northerly direction
until the asphalt material has been removed and clean soil is noted. The extent of the further excavation
to the northeast should be based on a field decision considering the type and color of material
encountered and considering the proximity of Jacksonville Road.

The Navy may want to consider partial back filling to protect the integrity of the exposed storm sewer
pipeline and to allow better access for' the RAC to the area needing excavation before further work is
conducted.

Respectfully;

Garth Glenn
Project Manager

GG/ejc

c Tom Ames (NAVFACENGCOM)
Tim McAntee (NAVFACENGCOM)
Steve Lehman (NAVACENGCOM)
Darius Ostrauskas (EPA Region III)
April Flipse (PADEP)
Neil Teamerson (B&R Environmental)
Jeff Orient (B&R Environmental)
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SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

~--""''''l TETRA TECH NUS, INC.

Surface SoU
Subsurface SoU
Sediment
Lagoon/Pond
Other _

Samele

Project Site Name _ ...N~A~WIQ:;",C.:-"'..lkY~<::~:':<J;."',,::""";:;';"'I .../'1~S":.,jt~c.~r _

Source Number __vl:oOS~-...-3~A~-..,l,a"-iI~·-"'1- _

Sample Methea:

Deptn Samplea:
b 'I - I z- II

Project Site Number ~c.;;;.[I.00~.liZ;"i5~-""'L _

Source Locatien A 1"~ C<. r4 5, h;. 3'

Comceslte Samele Oata
TIme Coler ana Descnctlon

Sample Date & lime:
/CJ/2..~ 'if?

Samplea by:

Signature~s):

S8mpte Type
[3'Low Concentration
CJ High Concentratien
~Grab .
CJ Composite

Grab - Comcesite
Analvsis I Preservative:

Coler
Samole Data

Descnctlon: (Sana. Clav. Dry. Moist. Wet etc-l

S i /1-
7

C.I~ 7 '''.J! rn r"c../t:.. ,=",t:t"j _r" Is &I

t='''7L $I-.;:=-T~C:,:L.~V:,:O-::As~ ~a_anc_._4~OC:- -1 Sample LocatIon Map
TCL. SVOAs aarx. 4°C

ObsBIV8uens and Nates
. . ';~" "

.CJ Duplicate sample taken ~
.:::::.,~..

..' .



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

Project Site Name NAWL wcu"",,,,,sl-G yo

[3' Surface Soil
.0 Subsurtace Soil
·0 Sedimento Lagoon/PondD. Other ,;....-

Project Site Number _.,j;c:...:..r~o_.:;z..;;5:..-.=.2.. _

Source Number __V_S_-_3.A~-..Q,""",2,..oII:.t _ Source Location _~A~"~¢;~4ili.' _AQ.,.....s:~,'-lf::;£i.;.....3~ _

Sample Methoa:
.s ~4 ~ I~

Oeptn Samplea:
6 - 11. ""

Sample Date & lime:
/0/2..3/ f?"

Samplea cy:

Signawre(s):

sampte Type
CElLow Concentration
CJ High Concentration
[3'Grab
CJ Composite

Grab - Comeosite
Anatvsis I Preservative:

Samele

Color

Comcosne Samele Oam
Time Color and OescnctIon

Samete Data
OescnetIon: (Sana. Clav. Orv. Moist. Wet etc.l

/,U' rJ.o /<loLl€. F".".., ~'''f!:S a",d
.$<&1"...., .... a".;a~'c..S

~~T:,:C:,:,1.-:V::,O~AJj:,:,,:, r-d~ant~.~4°:::C:--__--t Sample Location Map
Te1. SVOAs dark. 4°C

ObservatIOns and Notes

CI Duplicate sample taken ~

~ . :' '. . .-....

• ',j,'

.: '.-\l$:':3~ ~,o~

:~.: }~1$~j~~~ft~'f:/: ...



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TECH NUS, INC.

Project Site Name N A w c.. I"yo /"CZI~ oS" I- e ".

~ Surface Soil
,CJ Subsurface Soil
'0 Sedimento Lagoon/Pond0, Other _

Project Site Number _,;;;;c:....T..::;o;...:2.::;..!>;;;,'.,:·?-. _

Source Number _..I'.V..S:..-.....Jl.'?-"A...-..:;O~3:..;$.... _ Source Location A Y' ~ c-<. A .5" I tL 3
Sample Methoa:
S.f. , I~

Deptn Samplea:
6 rr _ z.. /r

Sample Date & TIme:
10 12-3(q <?

Sarnplea by:

Signawre(s):

Samcle
Comcosne Samcle Oam
TIme Color and Descncnon

-/:' &amp.e Type
l!l low Concentration
CI High Concentration,
~rab , '
[l Composite

Grab - Comcosite
Ana'vsis I Preservative:

Color
Sama'e Data

Oescnanon: (Sand. Clav. Drv. Moist. Wet etc.l

~=....T:,,:C~L.-:V=O-:::A!J~ -+-a~ant~.~4°:o::C~ -I Sample Location MapTe1. SVOAs dane. 4°C

.. '. '~'.d:i·~~·~,s;;*( ::::~;\;:;;';:? >.;~ .:~..

··.'~;~~trt}~i}···

ObseJValJons and Nates

,'&1'OupU~te ~~~fe taken' ~ \IS -.3A - 2.0.$

f'15/,.,5D



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

~--'" TETRA TECH NUS, INC.

[2f
o
'0o
0.

Surface SoiJ
Subsurtace Soil
Sediment
Lagoon/Pond
Other _

Project Site Name (1),A we. WqrcnMS' f~c Project Site Number _ ......'""'r~D"-~?.::?:~2...;.,. _
Source Number _'__Y,,"S~-..,;3~A.:....-.:;;:O~Y~.f=,- _ .Source Location ArG" A Sf I-C-3

Sample Methoa:
.: /1 / ~ 5 T,r0 l.ve.. , Samcle

Comcosne Samcle Cata
TIme Color ana OescnotIonOeptn Samplea: .

6 " - Z. /"
Sample Date & Time:
/pjt..3 qf?'

Samplea by:

SignaDJre~ 5):

sample TypertrCow Concentration
[J High Concentratian
In'"'Gnm

Samcle Data[J Composite Color OescnctIon: (Sana. Clav. Orv. Moist. Wet etc.lGrab- Comcosite I l.r J I,ltd' IJI'(?W') S~...,~ '1 ~, /r ",-" fl-t I"o,-,e ,..",~~ 1'1',.,0 o/?"~USAnalvsis I Preservative:
J-;=-T~C:,:L.~V::,:,O,,:::M~ ~d~ark~.~4°:,:C:--__~ Sample LocatIon Map

TCL. SVOAs dant. .OC
TCL. Pest/PCa. csanc. .oC

. r-~ .- . '... "

-,: :~:~~~;~:~~~~. ~~:~~..~~. " : :::

:1f~~~~4*~~.>~~· -t..-~::
~~~~~)~~.;, ..

'.'1:.-:;,"

}',

Cyaruae

. :.

Observaucns and Nates .•_, ,..t.~-:.:c:.p' •cr-

•[J Duplicate sampfe~'.~ ....;o~~:.
. . .. '., . _'~:".:1: ..',/. :,~:~ "..

TALMeta1a



SOLIDISOIUSEDIMENT
SAMPLE LOG ,SHEET

TETRA TECH NUS, INC.

[E('
o
'0o
o.

Surface Soil
Subsurtace Soil
Sediment
Lagoon/Pond
Other _

Project Site Name '1./& IUC- Wa'/"?'2.f-f,.r

Source Number _~v'-i;;;,,5'_-..;;;3;.;.A.:-.-~O::;.s:~-t>l::.· _

Sample Methoa:

Project Site Number ? r C' ? s- z....

Source Location d ..... ce:< ,q s, ~G.. .3

COmDosrre Samcut Oam

Oeptn Samplea:

Sample Date & Time:
10 /2. 3 11'r?

Samplea by:

Signawre(s):

Samcle

.,.1

lime Color and OescnctIon

Sample Type
l!r""'Law Concentration
CI High Concentration
~rab .
CJ Composite .

Grab- Comeosite
Analysis I Preservative:

Samele Data
Color OescnctIon: (Sana. Clay. Dry. Moist. Wet etc.1

~~T~C~L~V~O:=M~ -+-~dant~.~4D:-::C~__--I Sample Location Map
TCL SVOAs daIX. 4 D C

TAL MetalS 4'"C
Cvamae 4·C

Observauans and Notes

.CJ OupJi~te sample taken ~

. . '.
,.'

.......

:;~~A:{ - .' . .:: ....

.;,j~~~l:. __~;'~J~~~:~~~{ ',"::

.....-:.... '.'



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

TETRA TeCH NUS, INC. "

~
"0
"0o
0"

Surface Soil
SUbsurface Soil
Sediment
Lagoon/Porid
Other_..;... _

Project Site Name Nfl U/c.. Wq"<?!f/7sfev

Source Number _~V_5;;....-_3~A..:...-..:O~t~.".J:$~ _

Project Site Number c. r u z. s- z....

Source Location A .,.~ t1. A 5", f c. " "3

Sample Metnoa:
.5h~(f/7It:::.5S; 5 c.c: I D&7<ue I

Deptn Samplea: "
" /6,f _ I Z. /

Sample Date & Time:
101 2.3 &f'i?

SamplBa by:

;"-'a f-(- tr<./OO/~d/C/

Signawre(s):

~ Sample Type
L!l Lew Concentration "
Cl High Concentration "
~Grab ""..
Cl Composite

Grab - Corrmosite
Analysis I Preservative:

Samcle

Color

Comcosrte Samole Oata
TIme Color and Descncnon

Samo'e Data
Oescncnon: (Sand. Clav. Orv. Moist. Wet etc.)
se-.-rd,? $;/1- LV'Th /,pc-Ie. rrH~ __'''? 7's Q"7e1

t1 rr.h,,'L's _".x~&'/ ,/1.
I-;:=-T~C::l.~V:::O:-::As::":,,,::-- +a~anc~.~4°:,:C~ -I Sample Location MapTel. SVON dant. 4°C

TAL. Meulis 4-c

Observauons and Nates
. ',I.":... :

." CI Cuplicate sample taken ~

:. ;":.'" '. -' ';

. ," .

.. ': .



ATIACHMENT2



OCT 29 '98 14: 10 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 916104919645'7411 P ..02/07

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

-----~_._-------_.. _-------_.------.-._--------_._-----------._.--------.---------._---------
The results shown below may still require aaaitional laboratory review and are subject co
change. Actions taken based on these results are the responsibility of th~ da~a user.
---------_.-._-----._--------.-._------.-._------ ... ------._-------- .. _._---._._.------ .. ----

Lot i: CSJ240154
Tea;a Tech l!ItJS, Inc

NAwe WARMINSTER, PENNSYLVANIA
Project Number: eTC NO. 0252

REPORTING
.:.P~ARAME==.::.TE::.R~ RESULT LIMI:T UNITS

PAGE 1
Date Reported: 10/29/98

ANALYTICAL
METHOD

CJ.ient samp~e m = VS-3A-01S
Sample i: 001 Date Sampled.: 10/23/98 09:15 Date Received.: 10/24/98 Matrix: SOLID

Semivolatile Organic eompound.s byGC/MS Reviewea
Acenaphthene NO 380 ug/kg SW846 82iOe
Acenapht:bylene 120 J 380 ug/kg SW846 8270C
Anthracene 140 J 380 ug/kg SW846 8270C
Benzo (a) anthracene 610 380 ug/kg SW846 8270C
Benzo (b) fluoraneheae 800 380 ug/kg SWS<16 8270C
BeDzo (k) fluorant:hene 590 380 ug/kg SW846 8270C
Benzo (gbi) perylene 150 J 380 ug/kg SliM6 8270C
Benzo (a) pyrene 650 380 ug/kg SW846 8270C
Cbryseue 730 380 ug/kg SW846 8270C
Di.benz(a.h)ancm:aoene 63 J 380 ug/kg SW846 8270C
Fluoranther1e 1500 380 ug/kg SW846 8270C
Fluo:reue 41 J 380 ug/kg SV846 8270C
IQdpno(1,2,3-cd)pyrene 200 J 380 ug/kg SW846 8270C
Naphthalene NO 380 ug/kg SW846 8270C
PbenanthreDe 700 380 ug/kg SW846 8270C
PyreDe 940 380 ug/kg SWB46 8270C

R.eoun. aDd rcpoltillg IimiIa havo~ IOdjwl1l=d tor city ...,eighL

1 EstimlllZld I'C:lIU.IL Romir. ill lou dIaD JU..

Inorganic Analysis
'1'ocaJ. Residue as

Percent SOl.ids
86.6

Reviewed
HCAJJW 160.3 HOD

Client sampl.e m: VS-3A-02S
Sample i: 002 Date Sampled.: 10/23/98 09:22 Dace Received.: 10/24/98 Matrix: SOLID

Semivolatile Organic CompoUDas
Acenaphehene
Acemlpbt:hyleue
ADthrace:ae
BeDzo (a) aAthzacleDe
BeDzo (b) fluorantileDe
BeDZO (k) f1uoranl:heDe
Benzo Cghi)pezyleue
Bellzo Ca) pyre:ae

.by GC/MS
ND
89 J
220 J
1200
1300
1000
320 J

1.200

760
760
760
760
760
760
760
760

ug/kg
ug/leg
ug/kg
ug/b.J
ug/b.J
ug/kg
ug/kg
ug/kg

SW846
SlIM6
SW846
SV846
SW846
Slf846
SW846
Slf846

8270C
8270C
8270C
8270C
8270C
8270C
8270C
8270C

Reviewea

(Continued on next page)



OCT 29 '98 14:11 FR QUANTERRA-PITTSBURGH 412 826.5571 TO 9161049196457411 P.03/07

QUANTEKRA INCORPORATED

PRELIMINARY DATA SUMMARY

... - - - - -- - -..--- - - - - - --.-.. - - - - - - --.-.. - - - - - -.-.... - - - -.... -- .. - - - - ... -.... - - - - - --.-.. - - - - - - -..... - - -- -. -...
The resules shown below may scill require additional laboraeory review and are subject to
change. Actions eaken based on these results are ehe responsibiliey of ~he daea user.

Lot #: C8J240154

PARAMETER

Tetra Tech 1ImS, Inc
NAWC ~NSTBR, PENNSYLVANIA
Project Number: eTO NO. 0252

REPORTING
RESULT LIMIT ONITS

PAGE 2

Date ~ed: 10/29/98

ANALTr!CAL
MlnHOD

Client sample m: VS-3A-02S
Sample #: 002 Date Sampled: 10/23/98 09:22 Date Received: 10/24/98 Matrix: SOLID

Semivolaeile Organic Compounds by GC/MS Reviewed
Chrysene 1100 760 ug/kg SW846 8270C
DibeDz{a,h)antl1racene 99 J 760 ug/kg SW846 8270C
F1uo:ranthene 2600 760 ug/kg S1f846 8270C
Fluorene NO 760 ug/kg SW846 8270C
Tndpno(~,2,3-cd)pyreoe 380 J 760 ug/kg S1f846 8270C
Naphehalene ND 760 ug/kg SW846 8270C
Phenanthrene 520 J 760 ug~ SW846 8270C
PyreDe ~700 160 ug/k1;J SW846 8270C

Resulm lIJI.d reportiDg 1imi1ll haVll been~ for~ lareigbL

J urimall:d rcauIL lleault iI .... dIaD RL.

Inorganic Analysis
Tota1 Residue as

PeX'c:eDt Solids
87.2

Reviewed
IICAWW 160.3 KlD

Client Sample m: VS-3A-03S
Sample #: 003 Date Sampled: 10/23/98 09:28 Dace Received: 10/24/98 Matrix: SOLID

Semivolatile Organic Compounds by GC/MS Reviewed
Acenaphehene NO 760 ug/kg SW846 8270C
Arenapbthylene 66 J 760 ug/kg SW846 8270C
Anthraceu.e 65 J 760 ug/kg SW846 8270C
'Benzo (a) aDt:hra.ceDe 340 J 760 ug/kg S1f846 8270C
Benzo (b) fluorantbeDe 470 J 160 ug/kg SW846 8270C
BeQzo (k) fluo:raDt:hene .10 J 760 ug/kg SW846 8270C
BeDzo (ghi)pe:cyleoe 110 J 760 ug/bJJ SW846 8270C
Benzo (a)pynme 400 J 160 US/kq .sw&46 8270C
Clb:ysene 430 J 760 ug/kg SlJ866 8270C
Dibenz(a,h)anehracene ND 7EiO ug/kg SWS46 8270C
li'luorant"bene 790 760 vg/kg SW84r6 8270C

Fluorene ND 760 ug/kg SW846 8270C
TnjIpno (1 ,.2, 3 -c:d) pyreD.e UOJ 760 ug/kg SW846 8270C
Naphehalene NO 760 ug/kg SW846 8270C
Phenant:ltteDe 330 J 760 ug/kg SW846 8270C

Pya!De 590 J 760 . ug/"q SW846 8270C

(Concinued onnexe page)



OCT 29 '98 14:11 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 9161049196457411 P.04/07

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

.. ---------------------------------._-----.-------------.- .. _--- ... ----_.-----.----------------
The results shown ~elow may still require addicional laboratory review and are subject ~o

change. Accions caken based on ehese results are the responsibility of the data user.

---------------- .. ------------- .. ---------------------------------- .... _----------------------
PAGE: 3

Da~e Repotted: 10/29/98
'!"etta Tech 1lKJS, :IDe

NAWC WARMINSTER, PENNSYLVANIA
Project Number: CTO NO. 0252

REPORTING ANALYTICAL
~PAAAME=~=.TE=R;;;_. RESULT LIMIT .=:;;ON;;.;,;I=oT..,S=-__ ME==.·:..:rH::;o::,:D;.... _

Lot #: C8J240l54

Cl.ieut 5amp~e ·m: VS-3A-03S
Sample #: 003 Date Sampled: 10/23/98 09:28 Date Received: 10/24/98 Matrix: SOLID

Semivolatile Organic Compounds by GC/MS Reviewed

R.csuIullDd reporting Iimila Imve becIl odj\lllleCl for dry wc:igbL

] EaIizaBIai rc.suh. R.ct.uIt is .. tIwl RL.

Inorganic Analysis
Total Residue as

Percent So1ids
87.3

R viewed
ICA1i1f ~60.3 HJD

Client Samp1e m: VS-JA-04S
Sample #: 004 Date Sampled: 10/23/98 09:43 Date Received: 10/24/98 Matrix: SOLID

Semivolatile Organic Compounds
AceDapbthene
Acenaphthylene
Anthracene
BeDZo (a) anthracene
BaDzo (b) fluorantheDe
BellZo (k) :flUO%illltheJ2e
Benzo (ghi)pery~ene
Bmu:o (a)pyrene

etu:ysene
Dibenz(a,h)anthraceDe
·F1uorautheDe
Fl.uoreue
IIldeno (1,2,3 -01)pyrene
Naphthalene
phenanthrene
Py'ame

by GC/MS
1300 J
ND
2300 J
5700
7100
5900
1100 J
5700
6~00

380 J
19000
~200 J
~SOO J
ND

14000
~4000

3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700
3700

ug/kg
ug/kg
ug/kg'
ug/kg
ug/kg
ug/kg
ug/kI;J
ug{kg
ug/kg
ug/kg
ug/kg
UlJ/kg
ugjkg·
ug/kg
ug/kg
ug/biJ

Reviewed
SW846 8270C
SW846 8270C
$W846 8270C
SlIM6 8270C
SWM6 8270C
SW846 8270C
SW846 8270C·
SW84.6 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
S1I846 8270C
SWS46 8270C
SW846 8270C
SlIM6 8270C

] ~ reouh. Result ia ..... Ilwa RL.

1lcauba -.l~ 1imita lIaYe bee~ tor d?,~

Inorganic Analysis .
Total. Residue as

1'erceutSoJ.ids
89.4

Reviewed
-=mnr 160.3 ImD

(Concinued on next page)



OCT 29 '98 14:12 FR QUANTERRA-PITTSBURGH 412 826 5571 TO 9161049195457~:1 P.05/07

QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

._------------------------- ... _--------- ... ----------.-------------_._------- ... -------------
The results shown below may still require additional laboracory review and are subject to
change. Actions taken based on these results are ehe responsibility of the daea user .
.... ------- -------- -------- .. ---------- -------- .. --_.__ ._._-- _._------- ----

PAGE 4

Date Reported: 10/29/98
Tetra Tech NOS, Inc

NAWC WARMINSTER, PENNSYLVANIA
project Number: eTC NO. 0252

RliPORTING ANALYTICAL
=-P:.:ARAME::.==TE,;:,.::.R~ RESULT LIMIT =UN=I..;;,T;:,S ME=TH=:O=.:D:.- _

Lot #: C8J240154

C1ient Sample m: VS-3A-OSS
Sample #: 005 Date Sampled: 10/23/98 09:49 Date Received: 10/24/98 Matrix: SOLID

Semivolaeile Organic Compounds
Arenapbt:hene
Acenaphthylene
Anthrac:eDe
BeI1zo Ca) CJIlthracene
Henzo (b) fluorant:hene
Bem:o (k) f1uorantheDe
BeI1zo Cghi) pe%Ylene
BeD.zo(a)pyrene

Chxyseue
Dibenz(a,h)anthracene
Pl.uoranthene
F1uorene
Indpno (~,2,3-cd) pyrene
Naphehalene
PheDaDthreDe
PyreJie

by GC/MS
2000 J

NO

5400 J

13000
10000
~2000

1600 J
9600
12000
ND
36000
1800 J
2100 J
NO

22000
28000

7400
7400
7400
7400
7400
7400
7400
7400
7400
7400
7400
7400
7400
7400
7400
7400

Reviewed
ug/):.g SW846 8270C
ug/kg SW846 8270C
ug/kg SW846 8270C
ug/kg SW846 8270C
ug/kg SW846 8270C
ug/kq SW846 8270C
ug/toq SW846 8270C
ug/~ SW846 8270C
ug/kg SW846 8270C
ug/kg SW846 8270C
ug/kg SW846 8270C
ug{kI;J SW846 8270C
ug/kg SW846 8270C
ug/kg SW846 8270C

ug/kg SW846 8270C
ug/kg SW846 8270C

1 Eatimauld. ......It. Rea&it is leu dws RL.

Rasuus IIIld R:POniDg limiIa have becm BdjuOll:lcl for dry wc4gld.

~norganic Analysis
Tota1 Residue as

Percent Solids
89.2

Reviewed
!B:AJfW 160 _3 MJD

C1ient Sample m: VS-3A-06S
Sample #: 006 'Date Sampled: 10/23/98 09:53 Date Received: 10/24/98 Maerix: SOLID

Semivolaeile Organic Compounds by GC/MS Reviewed
Acenaphthen's ND 380 ug/kg SW846 8270C
Aeenapbthyleue 33 J 380 ug/kg DU6 8270C
ADebraceDe 100 J 380 ug~ SW846 8270C
Benzo (a) aAthraceDe 480 380 ug/kg SW846 8270C
BeDzo (b) fluorandleDe 580 380 ug/q SW846 8270C
Benzo (k):fl~theDe 590 380 ug/kg SW846 8270C
BeDzo (ghi)pexyleue UOJ 380 ug/kg SW846 8270C
Henzo (~)pyreue eo 380 ug/kg Sll'846 8270C

(Continued on next:. page)
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QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

The resules shown be~ow may seill require additional laboraeory review and are subjece to
change. Aceions taken based on ehese ~esults are the responsi~ility of t.he daea user .
...... __ _--_.----------- .•......••. _-------------- -.. ---------------- _-----

PAGE 5
Date Reporeed: 10/29/98

Tetra Tech !lOS, Inc
NAWC WARMINSTER, PENNSYLVANIA
Projece Number: CTONO. 0252

REPORTING ANALYTIC1.L
=-PARAMETE===:::;R~ RESUL"1' LIMIT UN=I:=,;T::.:S::....-__ ME~;;;;,Tl,;;,;H;,;,O;;;,;D;;,,_. _

Lot i: CSJ240154

Cl.ient 5ampl.e m: VS-lA-06S
Sample #: 006 Daee Sampled: 10/23/98 09:53 Date Received: 10/24/98 Matrix: SOLID

Semivolaeile Organic Compounds by GC/MS Reviewed
Chxyseae 510 380 ug/kg SW846 8270C
Dibenz (a,h) andlracene 35 J 380 ug/ltg SW846 8270C
FllJ.OX"ant:bene 1200 380 ug/kg SW846 8270C
Fluorene 28 J 380 ug/kg SW846 8270C
XDdeno (1,2, 3-cd)pyrene 140 J 380 ug/kg SW846 8270C
Naphthalene NO 380 ug/kg SW846 8270C
Pbenant:hreDe 460 380 ug/kg SW846 8270C
PyreDe 920 380 ug/kg SW846 8270C

&.Nl18 llIld repcntiQg limillI bav" bem .odjuall:d for chy woi&!"­

] Eo~.......It. It_It ia~ IbAD RL

Ino~ganic Analysis
Total. Residue as

Percent Solids
87.5

Reviewed
lI!CA1IW 160.3 BID

Cl.ient sample m: VS-3A-20S
Sample~: 007 Date Sampled: 10/23/98 09:53 Daee Received: 10/24/98. Matrix: SOLID

Semivolatile Organic Compounds
Acenaphehene
Acenaphthylene
,Anehracene
BeDzo (a) anthxaceDe
Be"ZO (b) fiuo:rcDltheDe
BeD.zO (k) nuorantheDe
BE!I1Z0 (ghi)pezylene

.BeDzo(a)pyreDe
cmyseae
Diben£(a,h}anthracene
Fluozantllene
Fluorene
Tndeno(1,2,3-cCO~

Naphtha.lene
Pbenancmeae

byGC/MS
NO

ND
NO

590 J.
720 J
830 J
180 J
700 J
(;30 J

NO

·1100 J .
ND
190J
NO
360 J
1100 J

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
UIJ~
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

'U1!l/b.l
~/kg

SW846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SlJ846 8270C
SW846 8270C
SW84' 8270C
SW846 8270C
SW846 8270C
SW846 8270C
S1f846 8270C
SW846 8270C
SW846 8270C
SW846 8270C
SWaM6 8270C
SW846 8270C

Reviewed

(Continued on nex: page)
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QUANTERRA INCORPORATED

PRELIMINARY DATA SUMMARY

The re5ul~s shown below may still require additional laboratory review ~~d are subjec~ to
change. Actions ~aken based on ~hese results are ~he responsibili~y of the daca us r.

PAGE 6
Date Reporeed: 10/29/98Lot #: CBJ2401Si

PARAMETER

Tetra Tech lIDS, Ine
NAWC WARMINSTER, PENNSYLVANIA
project Number: CTO NO. 0252

REPORTING ANALi"TICAL
RESULT LIMIT .=ONI=.=T.;:;S ;;;:ME=='I'H.::.=..=O=D'-- _

Client SBIIIP~e m: VS-3A-20S
Sample #: 007 Da~e Sampled: 10/23/98 09:53 Date Received: ~0/24/9B Ma~rix: SOLID

semivolatile Organic Compounds by GC/MS

Bc8uIIIIllI>d reponiug limics havo bcCIlldjualed fOr dry wci&:bL

J Eolimomod.;...w.. R-u~ ia I.... lhaa lU..

Reviewed

Inorganic Analysis
'1'otal. .Residue as

Percent Solids
88.2

Reviewed
MCUIW 160.3 HOD

Client Samp1e m:. W-RB-J,02398

Sample #: 008 Date Sampled: 10/23/98 11:00 Da~e Received: 10/24/98 Ma~rix: WATER

Semivolatile Organic Compounds byGC/MS Reviewed
Naphehalene ND 10 ug/L SW846 8270C
Ac:enaphthylene ND ~O ug/L SW846 B270C
Acenaphthen@ Nt) 10 ug/L SW846 B270C
Fluorene NO 10 ug/L SW846 8270C
Phenanthrene ND' 10 ug/L SWS46 8270C
Anehraeene ND 10 ug/L SW846 8270C
Fluoranthene NO 10 ug!L SW846 8270C
Pyrene NO 10 ug/L SW846 8270C
Benzo (a) anehracene ND 10 ug/L SW846 8270C
Chrysene NO 10 ug/L SW846 8270C
Benzo(b)fluoranthene ND 10 ug/L SW846 B270C
Benzo(k)fluoranthene NO 10 ug/L SW846 8270C
Benzo(a>pyrene ND 10 ug/L SW846 B270C
rndeno{1,2,3-cd)pyrene Nt) 10 ug/L SWB46 B270C
Dibenzo(a,h) anthracene NO 10 ug/L SW846 8270C
Benzo(ghi)perylene ND 10 ug/L SW846 B270C

.-J -

.. .
.~ ·_>:~;:'.~~~'.1:;":"- " .. ': :
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TABLE

RME EXPOSURE POINT CONCENTRATION AND STATISTICAL DISTRIBUTION OF COPCS IN SOIL
AREA A, SITE 3A, SOIL DATA

NAWC WARMINSTER, PENNSYLVANIA

Notes:

Units are mg/kg.
Number of sample results exdudes rejected data or blank-qualified data. Duplicates are consolidated into one result. Non-detected results are treated as present at one-half the detection limit in all calculations.
Statistical distribution of data is determined using Shapiro-Wilk test for n <= 50, Shapiro-Francia test for n > 50. Statistical significance level is 0.05.
For N>1 0, a normal distribution is assumed .if the test statistic W-norm. is >= than the reference value (W-table), and W-norm. > W-Iognorm.
For N>=10, a lognormal distribution is assumed if the test statistic W-Iognorm. is >= the reference value (W-table), and W-Iognorm. >= W-norm. A lognormal distribution is assumed if neither distribution is >= the reference value.
'For N<10, the maximum concentration is selected as the representative concentration, although the fitted distribution type is shown for information only.
H-values and standard deviations of log-transformed data are' used to calculate the UCL if data are assumed to be lognormally distributed. Student's T-values and standard deviations are used for normally distributed data.
Arithmetic mean includes positive detections and non-detected results (detection limits are divided by two).
The representative concentration is selected as the lower of the 95 % UCL on the mean and the maximum positive site concentration,

Waa3sbda.xls Page 1 10/30/98 11 :04 AM



SAMPLES:
VS-3A-01S
VS-3A-02S
VS-3A-03S
VS-3A-03S-DUP
VS-3A-04S
VS-3A-05S
VS-3A-06S

Sheet2

Page 1


